17.  Verify  the  RESET  function.  Before  reset  is  applied  all  circuitry 
affected  by  it  should  be  in  the  state  opposite  to  what  it  will  be 
after  reset. 

18.  Check  flag  or  status  registers  after  all  instructions  to  verify  that 
each  bit  can  be  set  or  reset  by  each  op  code  that  should  affect  it 
and  that  some  instructions  to  not  affect  it. 

19.  Verify  that  the  circuitry  that  generates  the  status  flags  operates 
properly.  For  example,  to  check  the  zero  flag  each  bit  in  the 
accumulator  should  assume  the  one  state  while  all  others  are  zero. 

20.  Verify  conditional  branch  logic  by  attempting  jumps,  calls,  returns, 
etc.  for  both  the  true  and  false  condition  of  the  flags.  The  flags 
not  under  test  should  be  such  that,  if  they  are  incorrectly 
selected,  the  operation  is  not  performed. 

21.  Verify  interrupts  are  acknowledged  if  they  are  applied  at  the 
appropriate  sample  time  and  ignored  otherwise.  Also  verify  nesting 
and  priority  of  interrupts  if  they  exist. 

22.  Verify  that  the  device  handles  illegal  op  codes  properly  -  i  e 
ignores  and  fetches  next  instruction,  performs  trap,  etc  -  if 
possible.  For  some  devices  it  is  not  possible  to  test  illegal  op 
codes  because  their  effect  on  the  device  is  not  known  or  specified. 

23.  If  device  has  decimal  adjust  instruction  verify  that  the  circuitry 
that  decodes  the  upper  and  lower  digits  operates  properly  and  use 
all  of  the  constants  that  are  added  to  the  digits.  This  has  to  be 
performed  after  both  add  and  subtract  instructions. 

24.  Verify  that  all  constants  generated  by  the  device  are  used.  These 
include  decimal  adjust  constants,  constants  used  for  offsets,  etc. 

25.  If  the  device  has  a  ROM  for  program  memory  execute  the  program  or 
as  a  minimum  verify  the  contents  of  the  ROM. 

26.  Verify  any  special  features  of  the  instructions.  These  are 
determined  by  reviewing  the  device  data  sheet  or  description  of  the 
instructions.  Examples  are  counting  and  termination  of  repeated 
instructions,  non  acceptance  of  interrupts  during  enable  interrupt 
instructions,  etc. 
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In  performing  the  preceding  tests  it  is  important  to  have  the  results 
visible;  i.e.,  available  on  output  pins.  It  does  no  good  to  apply  a  set  of 
conditions  to  an  internal  circuit  if  the  outputs  that  result  from  these 
conditions  cannot  be  observed. 

During  test  development  it  would  be  advantageous  to  list  the  various  tests 
in  tables  and  check  them  off  as  they  are  performed.  Since  the  number  of 
tables  required  would  vary  with  the  device  under  test,  they  are  not  specified 
here. 

It  is  important  to  remember  that  this  is  a  general  guideline  and  that  not 
all  areas  apply  to  all  devices  and  some  may  require  expansion  to  accommodate 
device  differences. 
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APPENDIX  A 


CHECKLIST  FOR  THE  8048  AND  8035L  MICROPROCESSORS 


I.  64  x  8  Resident  RAM  Array  (Working  Registers) 

A.  Perform  #15  in  "Procedure  for  LSI  Testing"  (PLT) 

II.  Conditional  Branch  Logic 

A.  Conditional  branches  must  be  executed  for  both  a  true  and 
false  condition.  The  flags  not  under  test  should  be  such 
that,  if  they  are  incorrectly  selected  the  opposite  opera¬ 
tion  is  performed. 

III.  Timer/Event  Counter 

A.  Verify  counting  mode  from  both  T1  and  ALE  f  32  by  incrementing 
counter  from  both  of  these. 

B.  Verify  overflow  flag  (JUMP  on  both  timer  flag  and  interrupt). 

C.  Verify  8  bit  counter. 

1.  Presettable  (Write  and  Read  O-over-O,  0-over-l ,  l-over-0, 
and  1-over-l) 

2.  Readable  (Read  above  preset  patterns) 

3.  Increment  and  verify  0,  1,  3,  7,  - 255,  256. 

IV.  Timing/Circuits 

A.  The  ability  to  switch  between  input  and  output  mode  must  be 
verified.  The  disable  mode,  where  TO  is  an  input,  is  checked 
during  the  verification  of  the  branch  instruction.  The  enable 
mode,  where  TO  is  the  clock  output,  must  be  verified  by  compar¬ 
ing  the  output  voltage  levels.  The  ability  to  switch  between 
these  two  modes  must  also  be  verified. 

V.  Instruction  Register  and  Decoder 

A.  Execute  all  instruction  types 
(#2  and  13  of  PLT) 
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VI.  Registers  and  Latches  (#10  and  14  of  PLT) 


A.  Port  1  and  Port  2 

B.  Bus  latch 

C.  Accumulator 

D.  Temporary  register 

E.  Program  status  word  (PSW) 

1.  Stack  pointer  logic 

VII.  Program  Counter 

A.  The  ability  to  read  and  write  a  0-over-0,  0-cver-l,  l-over-0, 
and  1-over-l  in  every  bit  in  the  program  counter  register 
must  be  verified.  The  reading  and  writing  operations  in  the 
program  counter  are  performed  by  the  CALL  (PC-#  Working  register) 
and  the  RETURN  (Working  register-^  PC)  instructions  respectively. 

B.  The  verification  of  the  counting  circuitry  (ripple  counter)  is 
accomplished  by  applying  every  combination  of  the  data  and 
carry-in  to  every  bit.  For  example  a  four  bit  counter  must 
increment,  and  verify  the  results,  of  the  following  data: 

0  0  0  0 
0  0  0  1 
0  0  11 
0  111 
1111 

VIII.  INTERRUPT  and  Timer  Overflow  Interrupt  Circuitry  (#3  of  PLT) 

A.  Ensure  that  the  microprocessor  acknowledges  interrupts  and  that 
the  functions  of  the  interrupt  are  executed  correctly.  The 
disable  mode  should  also  be  verified;  that  is,  the  interrupts 
should  be  disabled,  interrupts  applied,  and  then  the  micro¬ 
processor  should  be  checked  to  ensure  that  the  interrupt  was 
not  acknowledged  in  any  way. 

In  both  modes,  the  functions  affected  by  the  interrupt  should 
be  such  that  acknowledging  the  interrupt  will  change  the  normal 
operations  of  the  microprocessor. 
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IX.  Verify  Operating  Modes 


A.  RESET 

All  the  reset  states  in  the  microprocessor  must  be  verified. 
These  include  the  following  functions: 

1.  Sets  program  counter  to  zero 

2.  Sets  stack  pointer  to  zero 

3.  Selects  register  bank  0 

4.  Selects  memory  bank  0 

5.  Sets  BUS  to  high  impedance  state 
(except  when  EA  B  5V) 

6.  Sets  Ports  I  and  2  to  input  mode 

7.  Disables  interrupts  (timer  and  external) 

8.  Stops  timer 

9.  Clears  timer  flag 

10.  Clears  F0  and  FI 

11.  Disables  clock  output  from  TO 

In  order  to  verify  the  reset  mode,  these  functions  should  not 
be  in  their  reset  states  if  reset  were  not  acknowledged. 

In  other  words,  the  program  counter  should  not  be  at  its 
maximum  count,  stack  pointer  should  not  be  at  zero,  selected 
register  and  memory  banks  should  not  be  0,  etc.  when  the  reset 
is  applied  for  verifying  its  operation. 

B.  Single  Step 

1.  Ensure  that  in  this  mode  the  processor  is  halted  after 
executing  each  instruction. 

C;  Power  Down 

The  storage  capability  of  the  64  x  8  RAM  must  be  verified 
after  the  power  down  mode.  The  RAM  contents  should  contain 
worst  case  data  for  this  mode  of  operation.  Worst  case  is 
applicable  to  both  supply  current  and  storage  capability. 

D.  External  Access 

1.  This  mode  is  verified  during  the  initial  testing  where 
all  the  instructions  are  inputted  externally. 

E.  Read  Internal  Program  Memory 

1.  This  mode  will  be  verified  during  the  verification  of 
the  resident  ROM  where  all  the  addresses  will  be  read. 
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X.  ALU  Operation 


A.  ADD  operation;  #7  of  PLT 

B.  AND,  OR,  and  EXOR;  #8  and  #11  of  PLT 

C.  Left  and  right  shifts  with  and  without  carry; 

#9  and  #11  of  PLT 

D.  CLR 

1.  Ensure  that  all  accumulator  bits  can  be  cleared,  and 
ensure  that  other  instructions  were  not  executed,  such 
as  complement  instruction,  instead  of  the  clear. 


E.  SWAP 

Uses  a  transparent  temporary  register. 

Use  #14  of  PLT  for  each  bit. 

F.  INCREMENT 

Increment  and  verify  execution  on  the  following  data: 

(00,  01,  03,  07,  OF,  IF,  3F,  7F,  FE,  FF) 

G.  DECREMENT 

Decrement  and  verify  execution  on  the  following  data: 

(00,  01,  02,  04,  08,  10,  20,  40,  80,  FF) 

H.  DECIMAL  ADJUST 

To  verify  the  operation  of  this  instruction  the  following 
conditions  should  be  converted: 

Adjustment  of  least  significant  digit; 

1.  With  AC  =  0  the  lower  4  bits  of  accumulator  must  contain 
the  following  digits 

a  )  A  or  B , 

b)  C  or  D, 

c)  8  or  9,  and 

d)  any  number  between  2  and  7. 

2.  With  AC  =  1  the  lower  4  bits  of  accumulator  will  be  0 ,  1, 
or  1 
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Adjustment  of  most  significant  digit  after  least  significant 
digit  has  been  converted: 


1.  With  C  »  0  the  upper  4  bits  of  accumulator  must  contain  the 
following  digits 

a)  A  or  B, 

b)  C  or  D, 

c)  8  or  9,  and 

d)  any  number  between  2  and  7. 

2.  With  C  *  1  the  upper  4  bits  of  accumulator  will  be  0 ,  1,  2, 
or  3. 

Independent  circuitry  is  used  to  implement  the  decimal  adjust 
for  both  the  most  and  least  significant  digits  in  the  8048 
microprocessor.  This  independence  must  be  verified.  This  is 
accomplished  by  executing  the  decimal  adjust  instructions 
with  condition  2  and  either  condition  lc  or  Id  for  the  other 
digit.  This  condition  should  be  tested  for  both  digits.  The 
remaining  test  conditions  may  be  tested  in  any  combination. 

There  are  two  conditions  which  may  be  advantageous  in  detecting 
unique  faults.  One  is  the  application  of  conditions  la  and  lb 
on  the  lower  digit  and  the  value  of  9  in  the  most  significant 
digit  prior  to  executing  the  decimal  adjust  instruction.  The 
other  is  performing  a  decimal  adjust  with  lb  and  the  value  of 
F  in  the  most  significant  digit  prior  to  executing  the  decimal 
adjust  instruction. 

Transparent  Temporary  Registers  (#10  of  PLT  as  much  as 
possible) 

There  are  two  transparent  temporary  registers  used  for 
executing  ALU  instructions 

Data  from  internal  data  bus  is  loaded  into  TEMPI  and  constants 
into  TEMP2.  Instructions  and  constants  which  utilized  TEMP2 
are: 


Instruct  ion 


Cons tants  (loaded  into  TEMP2) 


INCREMENT 
DECREMENT 
DECIMAL  ADJUST 


01 

01 

06  and  60 
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XI.  Resident  ROM  (IK  x  8) 

A.  Read  all  the  memory  locations  in  the  resident  ROM  in  the  Read 
Internal  Program  Memory  mode  outlined  in  the  "User's  Manual" 

B.  Execute  part  of  program  in  resident  ROM  to  verify  this  mode 
of  operation.  Otherwise  the  EA  input  is  never  low  during 
testing. 

C.  Execute  all  testing  at  maximum  frequency  to  verify  maximum 
frequency  of  operation  in  the  microprocessor  and  access  time 
of  memory. 

XII.  Miscellaneous  Verifications 

A.  IC  Pin  Independence 

1.  #1  in  PLT 

B.  High  Impedance  of  Bus  &  Port  Lines 

1.  #4  in  PLT 

C.  Independence  of  Each  Data  Line 

1.  #5  in  PLT 
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TESTS  REQUIRED  TO  CHECK  THE  Z80 


I.  Reset  function 

A.  Verify  that  reset 

1.  Forces  the  program  counter  to  zero 

2.  Disables  the  interrupt  enable  flip-flop 

3.  Sets  the  I  and  R  registers  to  zero 

4.  Sets  interrupt  mode  0 

5.  Places  the  address  and  data  bus  in  the  high  impedance  state 
and  all  control  output  signals  in  the  inactive  state. 

II.  ALU  operation 

A.  Verify  the  following  functions 

1.  Add  and  subtract 

2.  Increment  and  decrement 

3.  AND,  OR,  EXOR 

4.  Compare 

5.  Left  and  right  shifts  and/or  rotates 

6.  Set,  reset,  and  test  bits 

III.  Conditional  branch  logic 

A.  Execute  all  jumps  for  both  a  true  and  a  false  condition.  The 
flags  not  under  test  should  be  such  that,  if  they  are 
incorrectly  selected  the  jump  is  not  performed. 

IV.  Flag  Register 

A.  Verify  the  integrity  and  independence  of  each  bit. 

B.  Verify  that  each  bit  can  be  set  and/or  reset  by  each  op  code 
that  should  affect  it. 

C.  Verify  the  operation  of  the  circuitry  that  generates  each  of 
the  flags. 

D.  Verify  that  certain  op  codes  do  not  affect  the  flag  register. 
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V.  Interrupt  circuitry 

A.  Verify  that  interrupts  are  acknowledged  properly  and  ignored  if 
they  occur  outside  of  an  acceptable  sample  time. 

B.  Verify  the  enable  and  disable  interrupt  instructions. 

C.  Verify  interrupt  acknowledge  modes  0,  1,  and  2. 

D.  Verify  nesting  of  interrupts. 

E.  Verify  priority  of  BUSRQ,  NMI ,  and  iNT  inputs. 

VI.  Registers 

A.  Verify  the  integrity  and  independence  of  the  bits  in  all 
registers. 

B.  Verify  the  exchange  operation. 

VII.  Control  logic 

A.  Perform  all  instructions  at  least  once. 

B.  Verify  operation  of  all  addressing  modes. 

C.  Verify  special  features  of  op  codes 

1.  Compare  -  match  and  not  match 

2.  String  instructions  -  counts  and  whether  all  are  necessary 

3.  Decimal  adjust  -  constants  added  for  various  results 

4.  Shift  instructions  -  that  vacated  bit  positions  are 
properly  filled 

5.  Any  others  that  exist 

D.  Halt  mode  and  methods  of  exit 

E.  Refresh  function 

1.  Generation  of  refresh  address 

2.  Generation  of  RFSH  signal 

F.  Stack  pointer  operation 
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VIII.  Miscellaneous 


A.  Data  path  independence  not  previously  checked 

B.  IC  pin  independence  (adjacent  pins  as  a  minimum) 

C.  Tristate  capability  of  outputs  at  times  other  than  reset 
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APPENDIX  C 


8086  TEST  PROGRAMS 

This  appendix  contains  the  programs  that  were  developed  and  used  during 
the  characterization  of  the  8086.  The  following  describes  the  use  of  each 
program: 

1.  LEARN. EDT:86,  pages  C-2  to  05,  is  used  to  learn  the  8086  vectors 
using  an  SDK-86  single  board  computer  as  the  stimulus. 

2.  LEARNP.EDT-.86,  page  C-6,  is  the  control  program  for  using  the 
PRAM  start  when  ready  mode. 

3.  CONVER. EDT : 86 ,  pages  07  to  C-12,  is  used  to  convert  the  patterns 
obtained  from  the  learn  program  into  mode  3  patterns  for  the  8086 
functional  test. 

4.  HEADER. PAT :  86 ,  pages  013  and  014,  is  used  to  generate  the  header 
information  for  the  pattern  file. 

.5.  8086. EDT  :86,  pages  015  to  C-30,  is  the  test  program  used  to 
characterize  the  8086.  It  uses  a  GO/NOGO  functional  test  with 
worst  case  input  timing  conditions.  The  outputs  are  strobed  at 
the  vendor  specified  delays  and  pass/fail  data  is  recorded  as 
temperature,  Vcc,  frequency,  duty  cycle,  and  input  levels  are 
varied. 

6.  8086.PIN:86,  pages  031  and  032,  is  the  8086  pin  assignment 

program  used  with  the  test  program. 
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pimltst  assignments 


PINLIST  AOIsAOISI. ADtaT, AOt 31 , ADI ?T , 401 l I , 401 OT  / 

409  T  T  ,  ADA  I.  A07  I,  AD6t  »  A05T  #  4001,4031, 4  0?  I  ,  4*11  ,  AOO  I 
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FUNCTION  GETRTT(T, V, V,V) jRApRAy 
FUNCTION  PC  ALL (01 

SOS  ROUTINE  R4  9GAYn,V,V,V):«A»RAY 
SUBROUTINE  SPFADCP, V,V,V# V, I, VI :3PE40 
SUBROUTINE  PA TOUT (N#V,I,V,V)tP4TT0 

Si'H  ROUTINE  PSTART(V),RLnAOFILE(N,F  )  ,  WHAL  T  (  V  ,  V  )  ,  STOPPP 
AM(0 ) jPPMSUH 


S  .  1  0  n  n 
S  .  ?  0  ()  0 
S. 3000 


DEVICE  SPECIFICATION  CONSTANTS 


S. 4000 

s.sooo 

TCLCL=  (406NS-RONS) 

S  .  6  0  0  0 

STARTsl?ONS 

s . ;  0  0  n 

HINDOOS  ?ONS 

S.«000 

PATR0*=51 ? 

S. 9000 

DLUNs? 

6. 1 ono 
6  .  ?000 
6.3000 
6 . 4  0  0  0 
6.S0O0 
6.6000 


* 

* 

# 


ARRAY  DECLARATIONS 


1ARRAY  f)  A  T  A  1  (  1  ?  B  3 1 
BAPRAYIDATAl , 1 ,36, SI ?) 
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LEARN. E0T}86  1 0  J  UN  ft 0  VI. 0 

DATE  pi-NOV-SQ  TIME  14*22 


DISK  NAME:  ETEC-?a  T  TM. 

pagf  a  of  a 


1  o .  o  t  on  * 
10.020ft  * 
10.0100  * 
to. 0400  * 
10.0500 
10.0600 
10.0700 
10.0000 
1 0 . 0900 
10.1000 


LO  AO  PRAM 


* 


RHALT(0,«1777> 

RLOAOFtLEIEOO, LEARN) 

IF (NOT  £00)  10.1 

PRINT"FTLE  NOT  EOUNO-LFARN.RAM" ,CR 
S  TOO 

CONTINUE 


11.0100  * 
1 1 . 0200  * 
11.0100  * 
11.0400  * 

1  1  .  050 o 
1  1  .  OisftO 
1  1 .0700 
1  1  .naoo 

1  1  .  -  '  'O 

I  1  .  1  ooo 
11.1100 
ll.l?oo 
ll.lioo 
11.14  0  0 
11.1410 

I I  .  1SO0 
1  1  .  1600 
11.1700 
1 1 . 1 «00 


LEAMN  routine 


★ 


CONNECT  OUTPUT  to  COMPARATOR  on  all 

h i compare  *  2.av  on  all 

PHASE  11  =  start  FOR  wTNOOW 

PHASE  12  S  START  FOR  WINDOW 

LOCOMPARE  =  .8 V  ON  ALL 

phase  R  s  START  FOR  WINDOW 

PHASE  10  s  START  FOR  WINDOW 

compare  all  with  pattern 
CYCLE  *  TCLCL, EXTERNAL  SYNC 
when  CALL  12.1 

RSTART(AOOOO) 

MOVE  PR  A  m ( o }  TO  ALL  AND  SAVE  ERRORS 
IF( 1 <RCALL<6)  It. IS, 11.17 

PRINT  "HALT  ENCOIITERED  WITH  PRAM-PROGRAM  ARORTEO" 
STOP 


12.1000  * 
12.2000  * 
12.1000  * 
1  2 . 4  0 r  a 
1  ?.  Sono 

1  2.H000 
12.7000 
1  ? .  f»  o  o  0 
12. Rooo 


VECTOR  STORAGE 


SREAD(ALl,0,0,5,OATMOW,nATAl , 1  ) 

PATOUT(  ERR,  OLIIN, DATA),  t,PATPOw) 

IF (ERR)  12.8,12.0 

PRINT  " ERROR  ENCOUNTERO  with  PATOUT*,C» 
COM  T  1  NtJF 


11.1004 

11.2000 

ll.iooo 

11.4000 

1 1.5000 


ACCE°T"IE  YOU  WANT  TO  CONTINUE  TYPF  t",T,CR 
I  E ( I  1  11.5,11.1 

STDPORAN 

STOP 
RE  TURN 


C-5 


CR 


V* 


ORAM  VO?.?R  ?/).NOv.M  13;1S  PAGE  \ 


OKOILE  «»MP,Fr>T!^s 
r>*os  j.E  aon.pat  *  *  h 

l .toon  * 

1  ,  2  o  <\  0  * 
1  .  3ono 

f  .'4006 

1 .SOOO 


)  ,60on 


000000 

OOOOOO 

?.tooo 

0000 

00001  tt 

000777 

3,1000 

> , 1?00 

ooot 

0  0  0  OH  0 

000002 

3.3000 

1 ,0300 

ooo? 

nonx?o 

0  0  0  0  0  0 

3.3000 

t  .  o«oo 

^•'4000  * 


0003 

0  '4  0  ?  1  0 

t?0003 

3. soon 

1 .OSOO 

oooa 

003000 

oooooo 

3.6000 

t . OHOO 

ooos 

oooooo 

01 0005 

3.7000 

1 . 07oo 

OOOH 

000000 

t  ooono 

3  .sooo 

\ ,o*on 


ERRORS  OETECTFOJ  0. 

PROGRAM  lFVGTH  •  7. 

PATT  FR'4  W  1 0  T  H  HAS  HFFN 

EOT  FILE  MA**F;  OKOSLF ARMP.FOl s«H 
PAT  FTLE  MAMF  J  OK  o  ;  1.  f  ARM,  »  A  T  ;  HH 
PIN  eILE  NiAMF:  OK  0  *  (.  F  APNi.PT**?1** 

RAM  FTLE  *'A«F!  OKA;l.FARV.yA«;«H 


«0«6  CONTROL  program  1ST  <10  ThF  <? 

r  Art-*HFm.RF  AOT  MO  OF 

PTNL1ST  ALIP^J  s  A1 R,  AIK,  M  7, 41  H, 
AfMSO,  A01  01,401  30/ 

A01?n,  AO!  1  0,  AOt  on,  AORO,  4  )60,  An7»>, 
A060,  AOS  ■*,  A0'40,  A03D  / 
A0?0, AOin, AOOO,»FSET , MILO, TEST 
AOY,*.|MI  ,  T  K)T»,  M|.OA,MMF  / 
RO,HR,MTO,r>TR,  ALE,OFV,  T  v’T  A,mm 

OFFAULT  is  aokaocf  shtft 

WFQtSrFR. 

S  T  AMT  t  1.0A0  Si  1  TO  R  A,  401.0  S». 

00  OOOOOOOO  OOOODOOOOO  OOOOOOROprt 

1.040  fail  to  trap, hoi  o  sp 

% 

0000000000  0000OOO0O0  OOOSOOO«.)(> 
FAILS  CLEAR  FRROR,  TEST,  TRAP  n»> 
f prop , HOLO  SR, 

OOOftOOOOOl  UOOOOOOOO  oooionoillt 

match  FOitwn-RECORO  k/FCTors 

TFST.OEC  »a,TF  OK  nf.  l  i;r,T 

n  =». 

OOOflOOOOOO  OOOOOOOOOO  00000(10000 

CALL(S),HMLO  SR, 

ooooonoooo  oooooonooo  innoooonon 

TF  mokF  FLAT,  Ft  7  GOTO 

ri.o  s», 

OOQOOOOOOO  OOOOOOOOOO  OOOOOOOfion 
aorn  START, hT(.0  S'R. 

oooooooooo  ooooononno  o o o o o o o n o n 


TPOHCATEO  OM  LISTfA/R  OMLY. 
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V  * 

V  ,  » 

v 


C on v f p . (f n t t saug»o  vo.s  disk  v 4 Mf j  ercC-2'«  rjw 


GATE  in- 

MOV 

-so 

T  T  MF 

•• 

oc 

c 

PAGE  1  OF  f> 

1 .ot  no 

PRTNT<OLUN> 

ERASE 

1 .0<?00 

* 

t .0100 

♦ 

lEKTRONTY 

S-S?AO  TEST  PROGRAM 

i  .oaoo 

* 

1 . nsno 

* 

CIRCUIT 

TEST  ENGINEERING 

1  .o*/>n 

* 

GENERAL  ELECTRIC  ORDNANCE  SYSTEMS 

1 . 0  7  no 

* 

PITTSFIELD,  MASSACHUSETTS 

1  .  o  s  n  :i 

* 

1  .  0  R  0  o 

« 

i .  moo 

* 

.  OUT 

PARI  ()»  0*G.  ■ 

5*0*6 

!  .  1  1  0  o 

* 

,  OUT 

DESCRIPTION 

J1S  HIT  MICROPROCESSEOP 

1  .  t?oo 

# 

.  OATE 

Sfe-MAY-SO 

1 . t  ton 

« 

.  PROGRAMMfR 

ST. .1. MET/EL 

1 .  lann  * 


i.isoo  * 


1  .  i  son 
! .  I  700 
1  .  l  *on 
1  .  t  <?op 

1  ,?ooo 
1  .?mo 
1  .  ?  ?  0  0 
1 .?^nn 
i  .  ?  a  o  o 

1 .?Soo 

1  .?*on 
t  .?700 
i .  ?nnn 
t . ?onn 
i , Aoon 
1  .M  on 
1 ,*?oo 

1 .  ssoo 
1 . non 


*  THIS  PROGRAM  CONVERTS  P ATTFRNS  STORED  USING 

*  THfr  l  f  &  u  m  PROGS  4  m  INTO  MODE  S  PATTERNS  FOR 

*  USF  T  N  T Hf  mohs  FUNCTION  TEST. 


*  qffnpp  USING  THIS  CONVERSION  PROGRAM  THE  FOLLOWING 

*  STEPS  MUST  HE  GONE  j 

*  1.  COLUMNS  CONTAINING  « T 0  I REC 1 1 ON AL  D4TA  MjST 

*  PF  O'lPLIC  ATEO.ThTS  IS  DONE  «Y  following  STEPS 

*  PFOIT 

*  INPUT  F  T LFN  AME 


COL  SF  0  S-RO 
WIDTH, l h 

SAVF  NEW  FILENAME 
Ft  I  T 

? , T HE  OUPLirATEO  COLUMNS  mu ST  HE  AOOFO  TU  THE 
OPIGINTAL  PATTFRN. 

PFOIT 

INPUT  FILENAME 

MOTH,*;? 
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\ 


v 

v 


CnNVE9.Er»TtH6  5AUGS0  VO. 3 
DATE  20-NOV-80  TJ'AF.  Oflsl7 


DTSK  KH*r.i  FTEC-24  T.M 
PAGE  2  HE  5 


1.3500  * 
1  .  *500  * 
t.3700  * 
1 . 3*00  * 
1,?Q00  * 
1.0000  * 
t .41 00  * 
1.0200  * 
1.4300  * 
1.4000  * 
1.0500  * 
1.0500  * 
1.4700  ♦ 
1 . 4A00  * 
1 .4900  * 
1 .5000  * 


MfWGF  NEW  E  RENAME  ,  37-52 

SAVE  ETlEMAMf 

3. ASSIGN  l_  UN  ?  TO  THE  INPUT  ERE  A  NO  |_JN  3 
T O  AN  OUTPUT  EUE  AMO  pi|N  THIS  Pp)GRA*. 

■».  hEAO£P  TNEOPmATTON  AMO  PROPER  RESET  TIMING 
PATTER*1  CAN  bf  FASTLT  ADDED  USInQ  PAPER  Tape; 
BACKUP 

OUTPUT  OF  V ICE  j  pp 
FILE  NAhEsHFAOFP.PAT 
PFOIT 

INPUT  FILENAME 
FPASF  1,5 
PE  AO, TAPE 
WESEO 
SAVE 


1  .FI  00  * 

1.F20O  *  FOP  SUPPORTING  OOCUmenTS,  CONSULT  ETEC  AnO  o  T  HE  R 
1.S3O0  *  CABINET  FILES  UNDER  THE  EQLLOwTNG  IDENTIF TED  TEST 
1.5400  *  SPECIFICATION  NumrE»  and  ADAPTER  NUMBERS,  AS  <ELL  as 
1  .5500  *  LISTINGS  OF  THE  FOLLOWING  IDENTIFIED  DISK  OP  ^AGNE'TTr 
1.5*00  *  TAPE  FILES. 

1.5700  * 


1.5500  * 

1 . 5000  »  .  TEST  SPECIFTCATTON 


jmr-m-3*51  0/530 


1.5000  w  ,  TEST  TYPE/CONDTTTOMS  ! CH AR AC T F P T Z A T T ON 


1.5100  *  .  PIN  ASSIGNMENT  FRF 
1,5200  *  .  PATTERN  FRETS! 


!  AORh 


1 .5300  *  .  THIS  LISTING  IS 


{TFKTEST  F’)TT 


1.5400  *  .  SOCKET  CAPO  A3SEM*L7  *  S2020 


2.0100  *  **********♦*******( 
2.0200  *  TABLE  OF  CONTENTS 
p.0300  *  ****•«•«. «.«******. 


3 


COnvfr.EDI  :«*  SAhgho  >/o.* 

DATE  24-NOV-fMl  T  I  *E  08*17 


DISK  NA*E!  ETEC-24  TJ* 
PARE  3  OF  h 


2.0400 

2.0500  *  SECTION 
2.0600  * 

2 • 0  70  0  *  1 

2.osoo  *  2 

2.0R00  *  x 

2.1000  *  4 

2.1100  *  S 

2. 1200  ♦  6 

2.  MOO  *  7 

2.1000  *  g 


H£40FR  INFORMATION 
TAOLU  CONTENTS 
PT  -il  tST 

SUBROUTINES  AND  FUNCTIONS 
CONSTANT  DEFINITIONS 
ARRAY  OECLARAT IONS 
CONTROL  HIT  OFFINITIONS 
H£  AO  T  NR  PR  T  NT  ROUTINE 


a . 0 1  no 
0.0200 
a .  0  3  0  0 
a  .  0  n  0  0 
■i .  0  s  0  0 
4  .  0  s  n  0 
a . 0  7  0  ii 

4  .  0  H  0  0 
4  .  ", 1 
4.1000 
4.1100 
4.  1200 
4 . t *on 


SUBROUTINES  AND  FUNCTION  DECLARATIONS 


FUNCTION  GFTSITCT, V, 
FUNCTION  RFTROMI.V, 
subroutine  SETMTTCW, 
SUBROUTINE  SETRO^fV, 
SUBROUTINE  P  ARRAY  (  I  » 
SUBROUTINE  SRE  AO ( P , V 
SUBROUTINE  PATDUT (N, 
SUBROUTINE  PATTN(M,v 

Subroutine  CROATF(V) 


V, VI ! BARRA  Y 
V,  VI  JBAPPAY 
I,V, V, V) JBARRAY 
I,V,V,VIsBARRAY 
V  »  V  ,  V  I J PARRA Y 
*V,V,V,T»V1iSRFA0 
V,  T,V,  VI  rPATIfl 
,T,V,V1*PATT0 
,CRTIMF(  VI  :TT*E 


fe.?O0O  *  ARRAY  DECLARATIONS 
h  .  UflOO  * 

K>.SOon  tarray  nATA(3333) 
s.goon  barRayIOata, P,S?,512I 


■  *********** 


14.1000  * 

\  It  ,  Poor,  * 
l  4  .  3  O  r  ■>  * 

14.4000  * 

1  4  .  s  0  0  0 
1  4  .  h  o  0  0 
14.70x0 
1  4 . 8  (1  0  0 


VECTOR  recovery 


MATINfERR,2,0ATA,1  ,5121 
TF(ERR)  1 4.7,1  4.  H 

PRINT  "ERROR  ENCOUNTERFO  *TTH  PATIN",CR 
CONTINUE 


15.1000  * 

IS. 2000  * 
1  S  .  '  0  0  0  * 

1  S  .  4  0  0  0 
IS. SO  '0 


CONVERT  COLUMNS  1-20  TO  M'S  AND  L*S 


l OOP  15. P  1=1, S12 
L  nnP  1 s. 7  I  si , ?n 


Cf1MvF».Fr>T:  A6  SAMGAO  VO. 3 
r^^  Tf  2<j-mov-8A  TJ*F  0  a  j  i  7 


1  5.6000 
1 S. 7000 
IS.  AO  >0 


S^TRI  r  (  1  , OATA,  1  ,  T  .  J  1 
com  r  imif 
tom  r  tmue 


nTSK  NA'^F;  ETEC-?'!  T  J  ■ 
PARE  U  <)E  6 


16.1000 
1  s.3000 
t  *. ^ 0 DO 
t  fc.aiion 

1  6  .  s  0  0  0 
1  6  .  6000 
1  6 ,  7  -i  n  o 
1  6  .  A  0  0  0 


* 

* 


« 


CONVFWT  COLUMNS  37-35  TO  H'S  A  vD  L'S 

LOOP  16.A  .1st, si? 

LO0»  16,7  1*37, 3S 
9FTST  r< 1 ,04  1  A, 1 , t,.n 
COM  T  T  Ml  IE 
COMT  TMIjF 


30.0100 

30.0300 
30.0300 
?0.Oi»00 
30.0S0O 
30  .  OfcOO 
30.0700 

?n , osoo 
3o.oqoo 
30.1 000 
30.11 00 
30.1 ?oo 

30.1300 
3  0.1  'J  0  0 

30. 1  son 

30.1  son 
?n. i 700 
30. 1  A  )  0 
30.1 onn 

30.3000 


*  MOflTFY  FOPf  T  MR  OATA 


FLACsO 

LOOP  30.3  Jal.Sl? 

a  CMFp<  PP  ATT  jn  DFTEPMTNF  DTPECTTiim  OF  1 A  T  A 
a  TF  A  HEAD  TS  «E  T  Mr,  pfrfiiPmFH  TmFN  LEAVE 
a  THE  OATA  ON  FOP  3  CYCLES  PThF»*1SF 
*  T  MM  I M I T  THF  OPTVFSS 

I F  (  GF  TB  I  T  ( ()  A  T  A  ,  3  ,  ?S  ,  J  )  )  30.13,30.11 
Ft.  AT.sFLAGAl 
r.iiTfi  ?  o .  ? 

IF  (FLAT,  EQ  3)  30.10,30.  ih 

FL  AT,*0 
GOTO  70.? 

LOOP  ?n . i Q  1*37, S3 
SETMT  T ( 1 ,  p  A  T  A  ,  1  ,  T,  F) 

SE  TMI T (0,OATA, 3. 1 ,1) 

COM7  T  ViF 

r  on  r  \  m*  ie 


31.oioo 

31 .0300 

31.0300 
31.0100 
31 . 0  S  0  0 
31  .  0*.on 
31 .0700 
?  1  .  0  A  in 

>1 . 000^ 

31.1000 

3  1  .  I  1  no 
31.1 300 


*  MASK  COMPARE  OATA  OMFM  SIIS  FLOATS 


1  OOP  31.13  .1  =  1  ,S1  3 

•  Check  *wtTE 

IF (mot (GFTM1 T (PATA, 3,?0,  l)  )  )  31.13 

•  ale  CHECK 

TF(GFTR!T(PATA,3,-33,.U1  31.13 

•  TMAyGE  OATA  CnMPAPF  PATTFPM  TO  mAS* 
SFTPnw(n,r>ATA,  1  ,S,  1) 

SF  TPOaT 0 ,  iA  T A, ?,S, J) 

r  (i  m  t  t  mi  ’F 


Oil) 


\ 


\ 


T — N 


Cower. fpt S4'»f;flo  vo.3 

HATE.  <><t-MOV-SO  TIME  n « •  1  7 


i>ISK  NAmfj  FTEC-2U  T.!a 
PAGE  5  OF  6 


??.niOO  * 
22.0pOO  * 
22.0300  * 
22.0400  * 

22.0500  * 


STATI»S  AND  DATA  NOT  VALID  UNTIL  * 
SECOND  CLOCK  AFTER  ADDRESS  IN  A  * 
*RTTF  SF3UFNCF  * 


22.0600  * 

22.0700  LOOP  22. IP  J=1,512 
?2.0«0O  *  CHECK  •*» 


22.000  0  IF(OETPIT(DAfAf2,30,J))  2?.iq 

22.1000  *  CHANGE  DATA  COMPARE  PATTERN  TO  MASK 
22.1100  SETRO*  (0,DATA,1,5»J) 


22.1200  SFTROA  (0, DATA, 2,5,1) 

22.1300  *  CHANGF  STATUS  compare  PATTERN  TO  MASK 
22.1400  SETROw  (0, DATA, 1,1 ,J) 

22.1500  SFTROH  (0, DATA, 2, 1 , J) 

22.1600  *  Jump  OVER  SECOND  VECTOR  UNLESS  ITS  THE  LAST  ONE 
22.1700  J*Jtl 


22.1S00  jFfj  EQ  512)  23.01 
22 . 1 ROO  continue 


23.0100  * 

23.0200  * 

23.0300  * 

23.oaoo  * 

23.0500 

23.0600 

23.0700 

23.0000 

23.0000 

23.1000 


INVERT  READY  DATA  * 

(COLUMN  #J>4)  * 

LOOP  23.1  J* 1 , 5 1 2 
IF(r,PTHIT(DATAf2,?«,J))  23. OP 
SETHTTd  ,DATA, 2,2A,  J) 

GOTO  23.1 

SETPIT (O,DATA,?,20#J) 

CONT  INIIF 


25.0100  * 
2S.02O0  * 
25.0300  « 

25.0400  * 
PS . 050 o  * 
25.0600  * 
25.0700  * 
25.0600 
25.  OROO 
25.1 000 
25.1100 
25. 1 200 
25.1300 
25.1400  * 
25.1500  * 
25. 1600 


4LTFR  FTRST  FIVE  RDin  TO  INCLUDE  * 
A  RESET  CYCLE  * 


SET  ALL  AOORESS/DATA  OUTPUTS  LINES 
TO  mask  (COLUMNS  *  1-20 ) 

LOOP  ?5.13  J*1 ,5 
LOOP  25.12  1*1,20 
SET°IT(0, DATA, 1,1,  I) 

SET5TT(0,DATA,2,  I, J) 

CONI 

CONTTVE 

SET  Alt  0A1A  Input  TO  I NH 1 5 IT  (COLUMNS  * 37-52) 
LOOP  26.21  .1*1,5 


C-  II 


A 


l 


K 


\  ' 


4 


f 


CONVER.FOT:  54IJG50  VO. 5  DISK  NAvtF  t  FTEC-24  T.Jv 

OATF  24-W0V-50  TI^F  o  S  ;  j  7  PAGF  S  nF  b 

25.1700  LOOP  25.2  1=37,52 
25.1400  SFT«TT(l,PATA,t,T,J> 

?5.iroo  sethttio.oata,?,  t,J) 

25.2000  CONTINUE 

25.2100  continue 

25.2200  * 

25.230  0  *  SFT  STATUS  OUTPUTS  TO  MASK  (COLUMNS  > 

25.2400  LOOP  25. 2R  J=1,5 

25.2500  LOOP  25.2*  1=27,35 

25 . 260  0  SETBT T(0, DATA, l , I. J) 

25.2700  SFTHIT(0,OATA,2,T»J) 

25.2400  CONTINUE 
25.2R00  CONTINUE 
2 5.3000  * 

25.3100  *  SFT  RESET  10  ONE  nw  pn*  1-5 
25.3200  *  (COLUMN  *21) 

25. *500  LOOP  25.35  1=1,5 

25. 3 '4  0  0  SETBTTd  ,  0  A  T  A ,  2,  21 ,  J ) 

25.3500  CONTINUE 
25. 3(>10  * 

25.3700  *  SET  VICTOR  aporfssES  TO  FFFFO  ON  VECTORS  6,10,10,1* 
25.3000  LOOP  25.43  1*1,16 
25.3ROO  SET«IT(t,0ATA,2,T,6) 

25.4000  SFTHTTd, DATA, ?, 1,10) 

25.41  00  SFTHTTd  .DATA, 2,  I,  14) 

25.4200  SETBTTd,04TA,2,I,l«) 

25.4300  cnNTTNME 

40.2000  *  VFC TOR  STOPAGP 

40.4000 

40.5000  PATOIJT  (EPP,3,0AT  A,  1 ,51?) 

4  0 . 6  0  0  0  TF(FRR)  40.7,40,5 

40.7000  PRINT  "ERROR  *",EWRJllC,"  E  NC  OUMT  E  RED  WITH  PATOHTh,CR 
4  0 . ft  0  0  0  CONTINUE 
40,0000  STOP 


C- 12 


oatf  ?a«Mnv«so 


T  f  v'F  ftp  i  1  R 


PATTERN  fi^e  HE AOFP.PAT •«* 


rn 

0 

1 

47 

1 2345*7500 

0.0001 

♦AAAAAAAAAA 

0.0002 

♦  tit  tooooon 

0.0003 

♦  ofl7*oiinnnn 

0.0004 

*  lititi 

0 . 0005 

♦  543210 

1 .0000 

OOOOOOOOOO 

2.0000 

OOOOOOOOOO 

"A  .  0  0  0  0 

O00004000O 

4.0000 

OOOOOOOOOO 

S.ooon 

OOOOOOOOOO 

5.1000 

OOOOOOOOOO 

5.2000 

OOOOOOOOOO 

S.3noo 

OOOOOOOOOO 

5.4000 

OOOOOOOOOO 

S .  p  o  o  n 

OOOOOOOOOO 

5.0000 

OOOOOOOOOO 

5.7000 

OOOOOOOOOO 

0  0 

?  3 

i?345*7ppo  12345*7*00 

AAAAAAAAAA  RhTPNI HhRW 
noonnnnono  pnEEMWLHOR 

oooononoon  slsattoe 

0876543210  FnTD  R  A 
T  Y 

OOOOOOOOOO  tOOOOOOOOO 
OOOOOOOOOO  1000000000 

O0O0OOO000  tOOOOOOOOO 
OOOOOOOOOO  tOOOOOOOOO 
OOOOOOOOOO  tOOOOOOOOO 

OOOOOOOOOO  OOOOOOOOOO 
OOOOOOOOOO  OOOOOOOOOO 
OOOOOOOOOO  OOOOOOOOOO 
OOOOOOOOOO  OOOOOOOOOO 
OOOOOOOOOO  OOOOOOOOOO 

OOOOOOOOOO  OOOOOOOOOO 
OOOOOOOOOO  000000^000 


0 

a 

12345678Q0  1?5<IS*7 

mdaoiwdoo't  oonononui) 

ttlerwt iti  rrniTiii 

nREYT  tttt  ltc>H7^Sf'5 
a  S43?  to 


0000011.LLL  LLLLLLL 
000001LLLL  lllllll 
OOOOOtLLLL  LLLLLU. 
000  00  t  LLLL  LLLLLLL 
OOOOOtLLLL  LLLLLLL 

OOOOOtLLLL  LLLLLLL 
OOOOOtLLLL  LLLLLLL 
OOOOOtLLLL  LLLLLLL 
OOOOOtLLLL  LLLLLLL 
OOOOOtLLLL  LLLLLLL 

OOOOOtLLLL  LLLLLLL 
OOOOOtLLLL  LLLLLLL 


013 


t 


1ft  TF  v-^o 


T  r  ME  nasi* 


p A T T E ^ f j  pile  HE4)f  J.PftT:«^) 


t\  8  0  0 


TO 

0  5 

52 

*9012 

0.0001 

*AAAAAAAA AA 

0.000? 

*111  lnnonno 

O.Ortfl-* 

*9fl7ft00onnn 

0.0000 

*  mm 

0.0005 

*  5<H2tO 

i  .oooo 

LLLLL 

2.0000 

LLLLL 

■s.oooo 

LLLLL 

a. oooo 

LLLLL 

S.ooon 

LLLLL 

5.1000 

LLLLL 

5.2O00 

LLLLL 

5.^000 

LLLLL 

5.0000 

LLLLL 

5.5000 

LLLLL 

S.<s«oo 

LLLLL 

5.7000 

LLLLL 

AAAAAAA4AA  PHTkNTHHP^ 

ooonrmnDno  foffmmlhop 
nninnnnnon  slsattde 

987fe5<n?10  FDTD  Rft 
T  Y 


MOftOi^o)oo  nonnoi'on 

ttlenvi  t  r  r  rnnnn 

OPENT  1111  11907h5'j^ 

A  50^2  10 


c-u 


t 
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soS6.eot:S6  irnovso  vo.s 

DATE  Pl-NOV-SO  T IME  10;?0 


DISK  NAME:  ETFC-?'4  T.IK 
PARE  l  OF  1 b 


1.0100  PR  I N  T  < 1 0>  ERASE 
1.0500  * 


TEKTRONIX  S-3?*0  TEST  PROGRAM 


CIRCUIT  TEST  ENGINEERING 
GENERAL  ELECTRIC  ORDNANCE  SYSTEMS 
PITTSFIELD,  MASSACHUSETTS 


l.oaoo  * 
i . osoo  * 

l.oboo  * 

1.0700  * 

t.osoo  * 

1  .  OROO  * 

1.1000  * 

1.1100  * 

1  .  I  POO  * 

1 . 1 500  * 
l .  1 aoo  * 

1  .  1 SOO  * 

1.1*00  *  This  PROGRAM  IS  A  LIMIT  FUNCTION  TEST  FDR  THE  J30BMIP 
1.1610  *  USING  WORST  CASE  INPUT  TIMING  CONDITIONS  PASS/FAIL 
1  . 1  * ? 0  *  INFORMATION  is  recorded  AS  the  FOLLOWING  PARAMETERS 
1.1630  *  are  VARIED:  TEMPERATURE, VCC»FRENIIENCY, DUTY  CYCLE, AND 
1.1600  *  LOGIC  TNPUT  LEVELS. 

1  .  1  700  * 


DUT  PART  DR  DwG .  * 

OUT  description 
DATE 

programmer 


:S0S6 

! 1 6  PIT  MICROPROCESSFOR 
:  1 H-JUN-BO 
IT. J. WETZEL 


1  .  1  SOO  * 

1 . 1 QOO  *  FOR  SUPPORTING  DOCUMENTS,  CONSULT  ETEC  AND  OTHER 


l.POOO  *  CABINET  FILES  UNDER  THE  FOLLOWING  IDENTIFIED  TEST 
1.P100  *  SPECIFICATION  NUMBER  and  ADAPTER  NUMBERS,  as  WELL  as 
l.ppoo  *  listings  of  the  FOLLOWING  IDENTIFIED  CORE  or  MAGNETIC 


C- 15 
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t 


V 


SOA6.EOT  5  «6  IRNOVAO  VO. A  r>IS*  N  A  M£ ;  ETE  C-24  rj>‘< 

TATE  21-NOV-80  TIME  14:20  PAGE  ?.  OF  \h 


1  .2300 

l .2ooo 

1 .2500 

l  .  2600 

1 .2700 

1 .2300 

1 ,?R00 

1.3000 

1.3100 

1 .3200 

1.3300 

1 .3000 
1.3010 
1.3500 
1.3700 

1 .3«00 

1 . 3®00 

1  .0000 

1.0100 

1 .0200 

1.0300 

1  .4000 

1 .0500 

1 .4600 

1 .4700 


*  TAPE  PILES. 


.  TEST  SPEC  IE IC  A  T I ON 
.  TEST  TVPE/CONOTTIONS 
.  PIN  assignment  PILE 
.  PAT  FILE 
.  TST  FILE 
.  THIS  listing  is 


JMTL-M-3S510/530 
t CHAR AC  TER  I  2  A  T  f  On 
1  SOS* 
if*  OSA 
J  A0A6 

:  TFKTEST  EOTT 


*  .  SOCKET  CARO  ASSEMBLY  *  :205* 


PROGRAM  STRUCTURE 

»*««******i 

TEMPERATURE  CONTROL 
ICC  MONITOR 

VCC  CONTROL 

VS5-V/ERIFICATI0N 

DRIVER  SETUP 
COMPARATOR  SETUP 
LOAD  CAPO  SETUP 


OR  I  Vf  I.FVFL  CONTROL 


O  Lb 


SOHtt.EDT  i85  19N0V80  VO.*  DISK  NAME:  ETEC-24  TJ* 

DATE  21-NOV-80  TIME  14:20  PAGE  3  QE  1  5 


1.4800  * 
1.4900  * 
1.5000  * 
1 .5100  * 
1.5200  * 
1 .5500  * 
1 .5400  * 
1  .5500  * 
1  .5500  * 
1 . 5  f  o  0  * 
1  .5800  * 
1.59  0  0  * 


fpfquency  control 

DUTY  CYCLE  CONTROL 
TEST  SETUP 
PHASE  timing 
phase  CONNECTS 

TESTING  CONTROL 

ERROR  ROUTINE 


2.0100 
2.0200 
2.0500 
2.0UO0 
2.O5O0 
2.0500 
2.0700 
2.0800 
2.0  90  0 
2  .  I  0  0  0 

?  .  1  1  o  o 
2.1200 
2.1 500 
2.1000 
2.1500 
2.1 500 
2.1700 
2.1 800 
2.1900 
2.2000 
2. 7;  <to 


* 

* 

* 


table  OF  CONTENTS 


*  SECTION 

* 

*  1 

*  2 

*  5 

*  a 

*  5 

*  5 

*  10 
■*  1  1 

*  ?o 

*  21 

*  22 

*  25 

*  24 

*  28 

*  50 


TEST 

HEADER  INFORMATION 
TABLE  CONTENTS 
PINUST 

SUBROUTINES  AND  FUNCTIONS 
CONSTANT  DEFINITIONS 
ARRAY  DECLARATIONS 

TEMPERATURE 
ICC  monitor 
VCC  CONTROL 
VCC  verifacatiun 
DRIVER  SETUP 
comparator  setup 

LOAD  CARD  SETUP 
ORIVE  LEVEL  CONTPOL 
FREQUENCY  CONTROL 


j 

I 


i 


017 


I 


\ 


v 


I 


30ft6.Eorj86  19NOV80  VO. ft 
7ATE  21-NOV-ftO  TIME  l«:ao 


oisk  namfj  etec-24  rj« 
0 AGP  a  OF  lb 


2.2200 

* 

35 

2.2300 

* 

40 

2.2900 

* 

91 

2.2500 

* 

92 

2.2600 

* 

95 

2.2700 

* 

49 

DUTY  CYCLE  CONTROL 
TESTING  SETUP 
PHASE  CONNECTS 
PHASE  TIDING 
TESTING  control 

ERROR  ROUTINE 


5.0100 
5.0200 
5.0500 
3.9400 
5.0S00 
3,0600 
3.0700 
3 . 0  ft  0  0 
3.0900 
3. 1  000 
3.1100 
3.1 200 
3.1300 
3.1900 
3.1509 
3. 1 690 


* 

* 


PINLIST  ASSIGNMENTS 


PI  NL I  ST  ARI*AU15I.AD19r,ADl3T,A0t2t,  ADllI.A'liOT  / 
AORI  ,  AO«I  ,  A07T  ,  A06I  ,  A05I  ,  AD4J  ,  AO  3  I  ,  4  02  T  ,  A  >1  1 , 400  I 
PINLIST  ADOsAOl 50, A0190, ADl 30, A01 20, A01 1 0, AOl 00  / 
A090»AD80,A070,Af)bO,  4050,  A 09  0  ,  AD  30,  A  020,  4 .>  I  0 , 4000 
PINLIST  AsA19,Alft, 417,416 
PTNLIST  AOR=A,AO(1 

PINLIST  INS  =  «ESET,HOLr>,  TE  ST ,  RE  AO  Y ,  nm  I ,  I  «i  TR 

PINLIST  0UTSsHLOA,8H£,RD,  NR  ,  M  I  n,  0  TR  „  AL  E  ,  OEn  ,  I  WT  A 

PINLTST  ALLPINSsA.  aoo,  tns»  nu  t  s, mn, adi 

PINLIST  04TAI3A0T, INS,MN,CLK 

PINLIST  OAT  A Os A OR, OUT 3 

PINLIST  ALLsALLPTNS.CLK 


9.0100 

9.0200 

9.0300 

9.0900 

9.0500 

9.0600 

9.0700 

9.0500 

9.0900 
9. 1 000 
9.1100 
9. 1200 
9.1300 
9. 1900 
9.1500 
9.1600 
9.1700 


SUBROUTINES  ANf)  FUNCTION  DECLARATIONS 


FUNCTION  HPtVRLS(V)  t HP 6 l 29 
FUNCTION  GETBITI T, V, V, V) :8 ARRAY 
FUNCTION  ATTEMP(O) JTP950A 

FUNCTION  MVSSCV ) ,MVS7( V) , I VS5 C 0 ) , I V S 7 ( 0 ) ; HC 3 
FUNCTION  CJPSFC (0) J  TIME 

SUR ROUTINE  EVS5(0)#EVS7(0) tMC3 

SUBROUTINE  0VS5(01:mC3 

SUBROUTINE  CROATECV) ,CWTIME(V) sTIME 

SUBROUTINE  HP«Rfi>VIV, V, V) ,HP^«RS( V) ,HP9«CLT V, V) JMR6129 
SUBROUTINE  BARRA  Y ( I , V  .V):«4PPAY 
SUBROUTINE  SREAOIP.tf,  ,  , Y , I , v ) : SHE AD 

SURROUTINF  SETFMPOn  .KOTEMPIN) • TP950 A 


5. 0  100 
5.0200 
5.0300 
5.0900 
5.0500 


DEVICE  SPECIFICATION  CONSTANTS 


VCCNOM  s  5.0 M 


018 


H0A6.EOM86  19N0V80  VO. a  DISK  NAME:  E  T  E  C  -  2  4  TJ« 

04TP  21-NDV-ao  TIME  1 4  j  ?0  PAGE  5  OE  lb 

5.0600  VCCMAX  s  5.0V  ♦  ,05*(5.0V) 

5.0700  VCCMIN  *  5.0V  -  ,05*(5.0V) 

5.0*00  TCCMAX  s  340MA 

S.OROO  ILIMir  *  IA 

5.1000  *  OIGITAL  INPUT  LEVELS 
S.UOO  VIHmin  s  2.2V 

5.1200  VI«MAX  s  5.0V 

5.1300  V I LM I N  *  0.0V 

5.1400  VILMAX  s  0.6V 

S.tSOO  *  CLOCK  INPUT  LEVELS 
5.1600  VCL  *  0.5V 

5.1700  VCH  *  3.PV 

5 .1*00  *  VCC  CONSTANTS 
5.1P00  VMIN  5  4.0V 

5 . 2000  VMAX  s  6.0 

5. 2100  VINC  s  100MV 

5.2200  *  FREQUENCY  CONSTANTS 
5 . 2  30  0  Fmin*ioookm7 

5. 2400  EmAX*7500KMZ 
S.PSOO  EINCsSOOKHZ 

5.2600  *  OIJTY  CYCLE  CONST  ANTS  (PERCENT  OF  PERIOD) 

5. 2700  0MTN  s  .20 

5.2*00  DMA  X  3  .60 

S.2R0U  DTNC  *  .05 

S.3000  *  TEMPERATURE  CONSTANTS 

5.31O0  TMTNs-55 

5.3200  Tm4x*125 

5.3300  *  LOGICAL  UNIT  ASSIGNMENTS 

S.34O0  0LUNs2 

5.3500  flLUNsJO 

5.3600  *  TIME  OFFSET 

5.3700  S**10NS 

5.3*00  *  LOAD  CARD  CONSTANTS 

5.3RO0  10ADV32.5V 

5.4000  LOADI*  1.33MA 

5.4100  NOUT  s  29 

6.2000  *  ARRAY  DECLARATIONS 

6.4000 

6.5000  IARRAY  ERR(2000) 

6.6000  BARRAYIERP, 2,29,5' 6) 

6.7000 

6  ,  *000  ARRAY  TEM(7) 

6.9000  PRESET  TEM(l)a  -55 , - 30 , 0 , 25, 70 ,  1 00 , 1 25 
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SOAg.FDTjAg  19NOVSO  VO.S  DISK  NAME:  E  T  E  C  •  2  9  TJ.. 

DATE  21-N0V-A0  TI^E  1«!20  PARE  b  OF  Ih 


9 . t  OOO 
9.2000 
9  .  *  0  0  0 
9.0000 
9  .  S  0  0  0 


LOG  SERIAL  XiinRER 

ACCf PT"ENTE«  DEVICE  SFRIAL  nummfr  “,S\.,CR 
LOGMARKFP< l  >20 

LOGP49AWETP!C<1#S"SN">S'V 
PPINT<0U'N>C9,C»# "Sn  ",$N,CR 


1  0 . 0  1  0  0 
10.0200 
10.0500 
t  o.oaoo 
1  O.OS00 
1  0 .  OhOO 
10.0700 
10.0000 
1  0.0900 

to.i ooo 
10.1100 
10.1 200 
10.1500 
1  0 . 1  <J  0  0 

1 0. tsoo 

1  0  .  1  GOO 
10.1700 
1  0  .  1  A  0  0 


* 

* 


* 


TEMPERATURE  CONTROL 


LOOP  10. IS  Ts 1 , 7 

TE*PsTFM(T> 

TFLAGst 

PRTNT<nLUN>CR,C«,"TEMPERATilRE  =  "  ,  TEMP :  1 0,  "DEGREES 

LnGMARKEP<l>50 

L0GPAPAMEtRIC<1 , S " TEMP "> TEMP 
SETEMPf  TEMP) 

*  CALL  ICC  MONITOR 
CALL  11.01 

*  CALL  VC C  CONTROL 
CALL  20.01 
CONTINUE 
INITIALIZE 
SETEMP(25) 

STOP 


11.0100  * 
1 l .0200  « 
11.0500  * 

11.0900  * 

11 . 0  S  0  o  * 

1  1  .  o  b  0  0  * 

11.0700 
1  1  .  OAi)0 
1  1  .0900 
11.1000 
11.1100 
11.1 200 

11.1500 
11.1 9 o  0 
1 1 . tsoo  * 
11.1  *00 
11.1700 
1  1  .  I  *5  0  o 
11.190Q 
11.2000 
11.2100  * 


ICC  MONITOR  ROUTINE 


MONITOR  ICC  WHILE  TEMP  IS  CHANGING  TO  ENSURE 
max  POwER  DISSIPATION  IS  NOT  EXCEEDED 

INITIALIZE 

TCLCL  s«OONS 
CYCLEsTCLCL 

SETUP  TO  MEASURE  CURRENT  ON  VC C  EROm  VSSsVCCMIn  at 

OMA 

WATT  100MS 
VS  UVCCMAX,  ICCMAX 
SETUP  OUT  CLK 

CONNECT  INPUT  TO  DRIVER  ON  CLK 

HIDRIVE  s  VIHMIN  ON  CLK 

LODRJVE  s  VIL^IN  ON  CLK 

PHASE  13  *2/3*TCLCL  FDR  1/3*TCLCL 

FORCE  CLK  WTTH  ONEIRZ 
PUT  OUT  T N TO  RESET  STATE 


e-20 
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SORfc.E  r>  T  t  6  1RNOVSO  VO. A  OIS*  NAME:  ETEC-PU  TJ* 

D4TF  21-MOV-SO  TIME  1RS20  PAGE  7  OF  )b 


1 1 .2200 
t  1  ,?3'*0 
1  1  .  2  '1 0  0 
1 t .2500 
U.2H00  * 

11,2700 
1 1 .2*00 
1 1 . ?9O0 
1 1 . 5000 
ll.3too 
1 1 . 5200 
11.3300 
1  1 . 3  a  o  o 
1 1 .3500 
11.3*00  * 
1 1 . 3700  * 
1 1 . 3«0o 
1  1  .  3  9  0  0 
1  l  .  aoOO 
11,  “00 
1  !  .  :t ,?  o  o 
11.0300  * 
1 i . ua oo 
1  1  .  ^  SO  (i 
i  1  .  a  *  o  o 

1 i .U7O0 
1  1  .  H  M  0  o  * 
n.0900  * 
1  1 .5000 
1 1 .5100 
1 1 .5200 
1  1  .5300 
1  1  .  Su 0  0 

1  ’  ,  5500 

t  1  .ssoo 


CONNECT  INPUT  TO  DRIVER  ON  RFSET 
MIORIVE  sVIHHIN  ON  RESET 
LOORIVE  s  VILMAX  ON  RESET 

force  reset  *tth  one 

PUT  OUT  INTO  MIN  MOOE 
CONNECT  INPUT  TO  DRIVER  On  mn 
HIDRIVE  *  V 1 HM I N  ON  MN 
LOORIVE  s  VILMAX  ON  MN 
FORCE  mn  *ITH  ONE 
BURST  ON 

1CC=CURRENT 

TF(0MA<ICC<ICCMAX)  11.5.11. 35, 11.5 
TF(NOT(Ar  TEMP ) 1  11.33 

TIME  OUT  5  MINUTES 
T IM*CURSEC 
ICCsCURRENT 

PRINT  CR,  (CURSEC-TIM) , CURRENT 
IF<OMA<ICC<ICCMAXI  11.5,11.42.11.5 
TF(  (CURSEC-TIM)  L.T  300)  1  1.19 

HURST  OFF 

UNSPT  TO  MEASURE  CURRENT  ON  VCC  FROM  VS3 

INITIALIZE 

RETURN 

EMERGENCY  SHUTOONN  ROUTINE 
SETEMP(25) 

INITIALIZE 

PRINT  "TGTGTGTGtGtGTGtGTGTGtG" 

PRINT  CR.CR.CR 

PRINT  "ICC  EXCFEOEO  MAX  LIMIT  DURING  TEMP  CHANGE", CR, 
CR 

PRINT  "TEST  ABORTED" 

STOP 


20.0100 
?0 .  o?on 
20,0300 
p  n  .  o  4  0  o 
P  0 . 0  s  0  0 
20 

20.07)0 
2  0  .  HS.IO 
Pi)  ,  09  to 

’  ,n  o) 


LOUP  20.22  VCC  s  VMIN,  WAX.VINC 
VCCVS5  s  VCC 
ICCVS5  =  ! L 1 m  l  T 
*  CALL  VCC  VERIFICATION  -  VS5 
CALL  21.01 
i_  n  r,  v  a  9  k  f  k  <  l  >  a  o 


021 


SOAfe.fcOrjB*  1 9  MO  V  8  0  V0.«  DISK  NAME  •  ETEC-20  T  Jw 

DAT*'  21-N0V-80  TIME  1«:2D  PAGE  8  OF  [b 


20,1 1  00 
?0. 1 ?00 
20.1 J00 

20. t  400 
20.1500 

?o.  i *on 

?<,  .  t  700 
?  O  .  t  H  0  n 
20.  i  Ron 
20,200  o 
20.21  0  0 
20.2200 
20.2500 


L0GPARAMETRIC<1 , S" VCC">VCC, ICC 
pRINT<OLUn*CR,CR,"VCC  a  ", VCC, "VOLTS 

*  CALL  DRIVE*?  SETUP  routine 
CALL  22.01 

*  call  comparator  SETUP  ROUTINE 
CALL  23.1 

*  CALL  LOAD  CARD  SETUP 
CALL  2«.(il 

*  CALL  DRIVE  LEVEL  CONTROL 
CALL  28.01 

DISCONNECT  L0A01  nN  DAT  AO 

CONTI NUF 

RETURN 


",  ICC, "AMPS" 


2 l.o I oo  * 
21.0200  * 
21.0^00  * 
21.0000 
21 .OS0O 
21.0*00 
21 .0700 
21 .0*00 
21 .OROO 

21 . 1 000  * 
21.1100 
21 .1200 

21.1300 

21.1 000 
21 .15  10 
21.1 *oo 
21.1 700 
21.1 «oo 


VCC  VERIFICATION  -  V35  * 


EVS5 

HPWRRSCt  ) 

HPrfRCLU  .  ICCVS5) 

HpwRSVM  ,  1 ,  VCCV85) 

WAIT  1  SEC 

ICCaTVSS 

V1=MVS5(VCCVSS1 

IE( (VCCVS5-C VCC V 35*. 01) ) < V 1 < ( VCC VS5* ( VCC VS5* . 0 1 ) ) )  2< 
.IT 

PRINT <OLIJN>  CR,  "FAILED  THE  ",  VCC VS5 ,  "VOLT  VEE-VSS  VE‘ 
I E I C  A  T I  ON" 

PR  I N  T  <OLUN>  CR,  "TEST  WAS  AROWTED" 

DISPLAY  21,  FAIL 
STDP 

DISPLAY  21,  PASS 
RFTURN 


22.0100 
22.0200 
22.0500 
22.0000 
22.0500 
22 . o*oo 

22.0700 
22. o  A  0  0 
22.0000 
22.10<)<) 
22.11^ 
22. 1  20* 


* 


* 


DRIVER  SETUP 


* 


CONNECT  INPUT  TD  DRIVER  ON  D A  T  A  I 

MlDRIVEa  V  I H  M I N  ON  DAT  A  I 
LDDRIVE  a  vilmax  ON  OATAI 
INHIBIT  DATAI  WTTH  ONE 
CONNECT  INPUT  TO  DRIVER  ON  ELK 
hIDRIVE  s  VCH  (IN  CLK 
IDDRIVE  S  VCL  ON  CLK 


\ 

v 


C-22 


808f,.F0Ts8N  1RV0V80  VO. a 

date  pi-nov-ao  TI*f  tot20 

22.1500  INHIBIT  CL*  *ITH  ONE 

2?.tooo  * 

2  2  .  t  5  0  0  RET  I..I  R  N 


DISK  NAME*  ETEC-24  TJw 
PARE  9  0F  16 


25.1000  * 
25.2000  * 
25.5000  * 
25.U0O0  « 
?5.R'>0o 
25.6000 
25.7000 
23.8000 

?a.oioo  * 
2u.02nn  * 

24.0300  * 

2  a .  o  a  o  o 

24.0500 

24.0600 

?o.n7nn 

2«. o*on 
2  a .  o  q  o  o 
2a. i ooo 
2a.  l  too 

2a.  i 200 
2a. i 500 
2a.  tooo 
2a. i 500 

2a.  l  <500 
2a.  1700 

2  a .  \  a.  o  o 
pa . i ooo 
2  a  .  2  0  o  o 

2*.  o  i  oo  * 
2S.O2O0  * 

2H.0500  * 

2  * .  o  a  o  o 

2*.0S0O 

?* . 0500 
28.0700 
28.0800 
28.0900  * 

2«,|00O 
2«.  t  1  0  0 


COMPARATOR  SETUP  routine 


CONNECT  OUTPUT  TO  COMPARATOR  ON  OATAO 
LOCOMPARE  *  .45V  ON  D  A  T  AO 
H I  COMPARE  *  2.4V  ON  DAT  AO 
RETURN 


LOAD  CARD  3F.TUP  * 

CONNECT  L0AD1  ON  OATAO 
EVS7 

VS7*L0ADV  AT  loadi*nout 

WAIT  50M$ 

VlsMVS7(L0AOV) 
r  l  * i vS7 

I E  ( 1 1  GT  LOAOI*NOUT)?«. 1 1 ,20.  la 

PRINT  <OLUN>  "DEVICE  DRAWS  MORE  THAN" , LQADI *NOUT , " A  r 
F  CURRENT" 

INITIALIZE 

STOP 

IFC  (L0ADV-(LOADV*.01 )  )<Vl<(LOADV+(LOADv*.Ot  )) )  24. 1R 
PRTNT«OLUN>  CR, "FAILED  THE  "  ,  LDADV , " VOLT  (LOAD  CAROS; 
-VS7  VERIFICATION" 

PRINT <0L UN>  CR,  "TEST  WAS  ABORTED" 

DISPLAY  20,  FAIL 

STOP 

DISPLAY  20,  PASS 
RETURN 


DRIVE  LEVEL  CONTROL  * 

HIDRIVE  s  2.0 V  ON  DAT  A I 
LODRIVF  r  O.SV  ON  DATA! 

LOGMAfl*ER<l >a5 
L0GPARAMETRIC<1 , S"DR">2.0 

PRIMT<OLUN>CR,CW, "DRIVE  LEVELS  s  2.0V  AND  O.BV" 
CALL  FREQUENCY  CONTROL 
CALL  50.01 

HIDRIVE  s  2.22V  UN  DATAI 


l 


HO**>.e'iT  t  Ab  IPNOvMO  VO. A 
r)4jf.  MME  1<Js20 


01S«  NA*E*  ETEC“7'T  T.!* 
PAGE  10  Of  th 


7*.  |  700 
7A.  i  *oo 
?», 

7«. 1500 

?A.  1  7  >0 
jujmiii 
7  A  .  1  O  0  0 
PH  .  7000 
?A.?l 00 

?*.?? no 

7*. 7300 
pH .P 400 
?H.?sno 


LfinwiVU  *  0.6V  ON  DATA  1 
ldghapkf  »< i  >u5 
L nt;P  A WA«E  TPTC<1  .  S*UR ">?.?? 

PW  I  nT<dlUn»CR*  CW ,  "DP  I  VE  LEVELS 

*  CALL  EPEDUE^CV  COMTMOL 
CALL  JO.Ot 

H 1  OP  1 VF  *  ?.PV  ON  DATAI 
LOOPIVE  *  o.av  Om  DATA! 
LOG^APKER< 1 >  a  S 
LOGPAPAMpT»fC<l#  S"DR*  >? . 4 
PP1NT<0LUN>CW,CW,"DPI VE  LEVELS 

*  CALL  FREQUENCY  CONTROL 
CALL  30.01 

PF.TIJPN 


2.22V  AND  0.6V* 


2  ,  «  V  AND  0.'4V" 


3  0  .  o  1  0  0  * 

30.o?oo  * 

*0.0*00  * 
*0.0-100  * 
50 . os 00 
*0.0600 
*0.0700 

*  0 . 0  A  0  0 

*  0 . 0  Q  0  0 
*0.1000 
30.1100 

*0.1700 
*0. 1 *00 
*0.1000 
*0.1 soo 
*0.1600  * 
*0.  t  700 

*0 . | AOO 
*0.1000 


F PF  DDE  NC  V  CONTROL 


PRINT  OUT  HEADING 

ppiNT<nL<JN»CR.  “DUTY  CVCLE  " 

LOOP  *0.0*  OCYCLF*f)MlN,OMAX,OINC 
PP1nT<0LUN>"  ",OCVCLE*100tI0C#"X" 
CONTINUE 
PR I N  r<OLON»C* 

LOOP  *0 . 1  A  F»EO«FMIN,FMAV,FINC 

PPIMT<OL JN>C*» "FRE03"#FRE0# "  " 

TCLCLsI /F«F9 

Li1GmAPKEW<1  >50 

LOOP  A  P  AMfTP IC< 1 »S"P">FRFU 

CYCLE  *  TCLCL 

CALL  DUTY  CYCLE  CONTROL 

CALL  35. "I 

Cun T  T NUE 

RF  TUP  V 


35.01  0  0  *  ♦  •••♦♦♦••♦•A****'*******************"’'* 

*5.0700  ♦  DUTY  CYCLE  CONTOL  * 

*  A . 0  *  0  0  *  ************************************** 

*s .  0 a  11 0  * 

*S  0500  *  DUTY  CYCLE  IS  IN  PERCENT  OF  PERU") 

*5.0600  LUDP  *5.1?  TCUCl  snMIN*TCLCL»()HA<*lCLCL,OlNC*TCLCL 

*5.0700  *  TCHCL  *  CL*  HIGH  TI*E 
35.0AOO  *  TCLCH  *  CL*  LOw  TIME 
*5.090(1  1CLCH*TCLCL-TCHCL 
35.1000  *  CALL  TESTING  SETUP 

*5.1100  CALL  U<>  .  1 

*5 . 1  poo  r n n T  T vuF 


» 


\ 


V 


024 
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ss 

• 

1  VOO 

40 

o  t  0  0 

* 

4  0 

0200 

* 

4  o 

0  S  0  0 

* 

a  o 

0400 

* 

■J  o 

osoo 

40 

0600 

40 

0  70  1) 

♦ 

4  0 

0  H  0  o 

4  0 

0  400 

★ 

4  0 

10  00 

* 

40 

lion 

* 

■i  r> 

1  ?oo 

* 

•  4  0 

i  son 

a  0 

1  4  00 

<4  0 

1  S  0  o 

4  0 

1  HO  > 

ii  i, 

17  0  0 

1!  '■ 

-  01) 

n  o 

1  4  0  0 

4'» 

2  0  0  0 

n  o 

4  1  00 

4  0 

2?nn 

4  0 

?  1  n  1  > 

4  0 

2  4  0  0 

4  0 

p  son 

n  n 

?  *»  o  0 

4  0 

?  7  1 0 

4  0 

?AOn 

# 

J  0 

?qon 

4  4 

soon 

* 

4  0 

M  0  o 

♦ 

'4  0 

170  1 

* 

L  0 

ii"  1 

* 

(40 

1<4')  0 

4  0 

iSOO 

4  0 

i*>00 

4  0 

17"" 

4  0 

lttlO 

4  f. 

AR)|' 

4  0 

1  0  >  h 

4  1 

4  110 

4  0 

4  400 

4  '■ 

4  i  0  0 

* 

■  . '  r->  ‘  ■  ’  ♦ 


RE  PIRN 


ERFLG  *  0 

IF  f  TFL4G  EQ  1)40.08,40.1 
CALL  PHASE  CONNECTS 
CALL  4 1.01 

PASS  ONE 

CHECK  AHOHESS/OATA  LlNE,RHE,wR 

call  phase  tihing-passi 
call  a?. 07 

FORCE  ADI  WITH  PATTERnjr? 

1 N H I H I T  ADI  WITH  PATTERN 
FORCE  INS  WITH  PATTERN 
forte  CL k  with  ONFJR7 
FORCE  READY  with  ONE 
force  m*‘  with  PATTERN 
COMPARE  ADR  WITH  PATTERN 
vask  AOR  WITH  PATTERN 
TOMPARF  she  with  PATTERN 
MASK  HHE  WITH  PATTERN 
Compare  wR  WITH  PATTERN 

has*  wR  with  pattern 

compare  MLDA  with  PATTERN 
mask  HLOA  wTTH  PATTERN 
CALL  TESTING  CONTROL 
TALL  45.01 

PASS  TwO 

Check  ale 

call  PHASE  T I  KING-PASS? 

TALL  4?.? 

FORCE  aot  with  PATTERNJRZ 
1-1HJ4IT  AO  I  WITH  pattern 
EOPCf  Ins  wTTN  PATTERN 

force  CLK  WITH  n!(E;R7 

ElWCE  READY  wITh  ONE' 

FfiPCE  hn  wITH  PATTERN 
COMPARE  Al.E  WITH  PATTERN 
mask  ALE  v I  I h  PATTERN 
TALL  TESTING  C  i  I N  T  R  ’  H. 

FALL  4  S  .  r\  ] 


r-7' 


\ 


\ 


sow*, f o r : Hh  n-jovRo  vo.x  otsk  na^e:  ftec-^'J  t.j* 

)ATE  ?i -•'"W-8n  TIHf  iu;?n  PAGE  l  ?  OF  IS 

uo.usoo  *  PASS  Thpff 

an .  '1  7  i ;»  *  chEC*  »o 

U  0  .  :'l  R  0 1 1  *  CALL  PHASE  Tl^ING-PASSS 
uo./iQno  CALL  a?.S7 

uo.snno  FORCE  ADI  *[Th  PATTERNJRZ 
uO.S  10  0  iMHimr  AI1I  *  I  T  M  PATTERN 
iO.SPOR  FoPCE  IMS  h  T  T  H  PAT  TERN 

■jn.mnc,  force  cl*  *.tth  one»RZ 

'io.S'10'1  force  ready  *tth  one 

(iO.SSOO  FOPCF  >m  I  T  H  PATTERN 

•Jo.ShIi'  COMPARE  PO  nITH  PATTERN 

U'>.S7h»  pASK  PD  MTH  PATTERN 

uo.sann  *  CALL  TfcSITMO,  CONTROL 
a  >i ,  so  'in  fall  a  S .  0  ! 
if  ,MiA>)  * 

a  )  .  si  IP)  *  PASS  F(M  IP 

un.spoo  «  Chpcx  o  T  ° ,  d  f  n 

■jo.M'M)  *  CALL  PHASE  T  I^JNG-PASSa 

■jA.ni'in  CALL  u?.5<J 

un.sSO,'  FliPCF  A ') I  dkITH  PATTERNJPZ 
JI'.H-iui,  r  *IH  I  H  I  T  A  0  1  lITH  PATTERN 

nn. Wri  FnPCF  INS  oi  T  r  H  PATTERN 

in.Min  FOPCF.  Cl*  »“ITH  ONEJRZ 

iir'#„gort  FORCE  p  F  A  O  Y  ■»  T  T  H  ONF 
oo.TiM  0  FOPCF  *N  MTH  PATTERN 

'1 0  .  7  10  0  CnM°49E  OTP  Y  I  (  H  PATTERN 

■||',7?'Hi  X4SH  A1W  *1TH  PATTFRN 

iil,7  VIA  r  1 1  <A  P  A  P  E  OEM  /KITH  PATTERN 

•4  0.7  )  >A  '■’■ASK  OEN  \  [  T  H  PATTERN 

ja. tsda  »  fall  TESTING  CONTROL 

no.  7s On  TALL  US.  0  1 

on.  7/or,  PP  I  N  T<"LI'N>NOT  (  FPEI.G)  t  I  1  #  "  H 

■iA,7«,ia  LnGPARA!“FTRTC<1»S"0">TCHCL/TCLCL*1,">0#''iOr(ERELG) 

o"  .  7)1,0  R  f  T  •  i  P  ‘i 

il. nonn  *  PHASF  CONNECTS 

o 1 . 0  * „  *  ************************************ 

,J|,AJ,'A 

■j  1  .  l S  1 "  *  phase  1 

•ji  .ai,a(,  rn  ynfct  tii  phasf  on  n^j 

’  >  n  *  P  m  8  S  F  P 

in  cumnECT  to  phASF  on  ]NTR 

j  1  .  OP, i  „  »  Oh  A  SF  A 

. i.i'  -n  r , , n  i e C T  To  phasf  on  cl* 

o  i  .  i  i  ■ ,  ♦  phasf  o 

j  <  ,  1  .J  :  •  C'ViFCl  in  Phas*-  On  RESET 


I '-2b 


*0*h.Fort«*>  1RNOVSO  VO.H  OTSK  NAME:  ETEC-24  TJw 

OAT E  31-NDV-HO  TTM£  14*20  PARE  15  HE  IS 

j 1 . !  500  *  phase  5 

'il.  tuna  CONNECT  Tn  phase  on  READY 
a l.i son  *  PHASE  * 

41.1*00  CONNECT  To  PHASE  ON  TEST 
<41.1700  *  PHASE  7 

41.1*00  *  CONNECT  TO  phase  ON  hloa 
41.1900  *  PHASE  « 

41.3000  CONNECT  TO  PHASE  r>N  HOLD 
41.3100  *  PHASE  15  and  14  lift  0 A  T  A I  LINES) 

41.3200  connect  TO  D4T4PHASE  ON  adt 
'41.3500  TFLARsO 
'4  1.3400  RFTnPM 

42,0200  *  PHASE  TTMTNR  * 

4  3 . 0  <4  0  0  * 

42.0500  ♦  Sn  IS  the  OFFSET  MEFllEO  TO  maintain  DAfA  HOLD  TIME 
a  p .  o  h  o  o  t 

'12,0700  *  PASS  o  <iF  entry  point 
4  P  .  0*0o  *  CL  K 

42.0900  phase  5  a  TCLCH.SN  FOR  TCHCL 

4  3,1  000  *  0 A  I  A  I 

42.1  10'1  phase  15  a  TCLCL-50NS-S*  FOR  40NS 

<42.1  ? 0  0  PWASE  14  a  TCICI-50NS-S*  EOP  UONS 

'42.1  Aoo  ♦  SFTUP  THE  COMPARE  PHASES  FOR  ADR/DAT  A  LINE,HHE,«D 

42.1400  phase  9  a  1  i ONS-SW  FOR  ? 0 N S 

'42.  1  500  PHASE  10  allONS-SH  FOR  20 NS 

up.lHoO  PHASE  11  rllONS-SK  FDR  20NS 

02.1740  PHASE  13  allONS-sw  Enw  20ns 

<42, 1  *o,i  h fc  TURN 

<42.1000  * 

42.2040  *  PASS  T*f>  ENTRY  POINT 
<•2.2100  «  Cl», 

<4 2  .  R 2 1 1  0  PHASE  5  =  TCLCH-SH  FOR  TCHCL 
42.3540  *  0  A  T  A  I 

42.3401)  PHASE  15  a  TCLCL-5DNS-Sh*  FOP  40NS 

42.3540  PHASE  14  s  TCLCL-50NS-S*  FOR  40NS 

42.3*40  *  SFT'IP  THE  CHRpAPf  PHASES  FOR  ALP 
42.2700  1 F ( TCLCM  LF  “Ons+POnS )  42. 5, 42.2ft 

42,2*00  <*»fiMS 

4  2.300  0  ROTO  '42,51 

<4  2. 50 <10  XsT CL Ch»?OnS 

42.5104  PHASE  0  :»-Sf  FOR  2<>nS 

<43.5200  Phase  10  s«*Si  FOR  2 On 5 

42.  5  500  PHASE  11  rX-S*  EnP  20NS 

42.5-440  P-tASF  12  ax-s*  Enw  2  0  NS 


C-27 


*0*6. for : IVMOV80  VO. 8 
)ATE  Pi -mi  jV-6  0  |  I  l«t?0 


DISK  N&->F  • 
PAGE  t'j  of 


ETEC-Pu  T|i 
IS 


UP.  3SOo 
UP.  3  6‘>0 
4 «? .  3  7  •»  n 
4 P .  3 Hit 0 
UP.  3<Jmi 
U  P  .  U  0  0  o 
UP. u 1 oo 

up. upon 
4  P  .  4  3  0  0 
4  P  .  4  4  0  0 
4  ?  .  4  S  0  0 

UP.  J  6  0  0 

4  P  .  4  7  0  fl 
u  p .  a  h  u  n 
4  p  .  4  4  0  0 
4  ?  .  S  0  0  0 
4  P  .  S  1  0  0 
4P.SP00 
u  P  .  S  3  <)  n 
4  P ,  S  a  o  0 
up.SSU> 

••  J  .  S  *>  0  0 
4  P  .  *  7  o  I! 
4  P  .  s  s  O  0 
4  P  .  S  R  0  0 
4  P  .  *  0  0  0 
1  P  .  6  1  0  0 

4  P  .  4  0  I  ) 

4P  .  «>  V)  I' 

4  P  .  *>  4  0  ii 
4P.  IS  S '1(1 
4  P  .  6  h  0  0 
UP  .  h  7 '10 
Up. 6*00 
4 P . 6 MOO 
UP.  710  il 
UP.  7  1  >•> 
UP.  7  ?-t  ' 
12.7300 


RF  T  HSf  M 


*  PASS  Three  Entry  POINT 

*  C  L  x 

PHASE  3  s  TCLCh-Sw  POP  TCHC.L 

*  0  A  I  A  T 

Phase  15  S  TCLCL-30NS-SW  FOR  40NS 
PHASE  14  s  TCLCL-30NS-SW  for  uons 

*  SETUP  ThE  COMPARE  PHASES  FOR  Pn 

IPTTCLCi  LE  ISSms+PONSI  42. as, up. 47 
Ks TCLCl -PONS 
GOTO  UP. 4* 

7  =  1  I^SNS 

Phase  R  rX-SH  for  pons 

PHASE  10  =X-SR  FOR  PONS 

PHASE  11  *X-S4  FOP  pons 

Phase  IP  =x-sw  for  pr>NS 

RETURN 

* 

*  PASS  four  entry  point 

*  CL  k 

PHASE  5  *  0NS*Sh  EOR  TCHCl 

*  n  A  T  A  T 

PHASE  13  =  TCHf L-RONS+Sw  EOR  130NS 
phaSF  14  *  TCHCL-R0NS4SW  FOR  \30VS 

*  sf Ti ip  the  compare  phases  for  dtp, hem 

TF( TCLCL  LE  IJONS+PONS)  4P.6P,4P.6u 

»=tclcl-po 
oo rn  4P.6S 
7  =  11  INS 

PHASF  p  s  X  4  S  ‘V  FOR  PONS 
PHASE  10  SX4SY  FOP  PONS 
PHASE  11  SH4S7  FOR  PONS 
PHASE  IP  =74 Sv  FOR  p ft n s 
»  Phase  R  rONS  FOP  40 NS 

*  PHASE  l"  sON'3  FOR  4 o 7.1  s 

*  PHASF  11  SONS  FOP  UONS 

*  PHASE  IP  sons  FOR  40 MS 
RETURN 


4  S  .  0  |  Oft 
4  S  .  0  P 1  0 
US  .  .130  A 
us  .  Ou  0  1) 
‘  S  .  0  S  O  O 
US.  060:1 


testing  control  4 

*******»****»*****#***^*********** 

I-  0  a  P  FROM  CORF  OATA4F(  \  ,SU441  TO  ALLPTNS  NlTH  FT,Cm 
move  REGIS  TER(  (S(  t  4411  TO  Alt  |U  I  T  H  FI, CM  AN0  SAVE  f  Rt 

up  S 


028 


719  9.Pl!  ; 

HK 

1  g  '!-4  </  8  0  v  0  .  K 

'4  I  S« 

Nj  A  V  f  • 

OATP  ?1- 

>xO\J 

-8  0  riMt  1  44  ;  ?  0 

PARE 

1  S  OF 

19,170 0 

TO'RTSIT  oat  at  oITh  not 

4  0.080  -4 

■4  ASK  0  A  T  4  (4  H  rr H  DnE 

'49,40  0  A 

TP  TERROR')  /jS.»,4S.1S 

OR.  1  000 

FRFL.  Q  s  1 

'J  R  .  1  1  ')  (' 

RaTTCH  S  A  Aj  n  (  <*000001  #  G  F  T  F 1 1 R  C  *  1  775701  ) 

0  S  .  4  ?  0  0 

TP  (<7*ITCm>  OS. IS 

u R . 1  700 

* 

Mil  Py  ROW  ROUT  T  OF 

n  R  .  1  4  0  0 

call  'JR.  0  1 

■4  S  .  1  =>  0  0 

RPTi.lRM 

40.01 00 

* 

********  ***************** 

*****  i 

t  *  *  *  *  *  * 

a  o .  0  ?  0  0 

* 

ERROR  ROUTfME 

* 

ETEC-Po 
t  b 


T  JW 


*  *********> 

‘iQ.'laflf;  * 

/kj.  O80*  S'-c  AO  (Ha  f  40, 1  ,  ?"> .  S,  S  1  1  ,  F°R,  ?  'I 
JC.OROu  L^OP  JsJ.RH 

'J  w  .  o  7  0  0  P  P  L  4  S  s  P 

jci.oroo  looo  'jR.n»  I*  1  ,  ?Q 

■io.oqoo  !KMn|(i,F|HTf(FBO,?(I,jm  oo.n« 

'i'v.  "  ipfPPLAPO  ao.ia 

a'.'.itn'-'  pr  T'JT  <ni  i  im>  CR.CR. "****♦  FAILHRf  o\i  VFC  T  HR  M  ,  J :  T  nr  ,  "  * 

****", CR 

'JR. !  JOO  PRTNT<OLiI^>"PTNS  " 

'io.  i  700  pflaqsi 

■JO  .  i  a 00  T  p  (  l  <  i  <a  )  ilO.  1  7 

•J  R  .  1  R  o  o  r  F  (  R  <  T  <  ?  o  l  <i  o .  i  o 

pmnr  t-?0)  'ip ,?l  ,  no. ?3,  o9.?s,  u« .  ?7 ,  or .  ?o ,  ur .  n i ,  a® .  7 5 , 

•j  O  .  7  S  r  'J  <?  .  7  7 

'JO. 170'>  PR  I  ».*  r<OLHV>"  A"  ,  (  ?0-T  >  •  TOC  ,  "  " 

jo.i  hop  r, o t n  uo.ng 

■JR.IROO  PR  T  V  T  <D(  I  lw>  "  A  <>  "  ,  (  I  1  J  t  OC  t  "  " 

'I  0.  PR  O')  ',1)111  'J  0 . 7  8 

JR.PIOO  OPT»  T<nt  'IKi>"Ht_f4A  " 

'JO.?  poll  GOTO  40.7.8 

(IQ.P'-OO  PR  T  ">'T  <ni.m.i>  "  SMF  * 

'JO,?  U  0  0  GOTO  '|0  .  3« 

j  o  ,;qnp  PRjvr<nut*J>"Rf)  " 

n  0  .  ?  K  A  (1  r.  n  T  n  JJ  Q  .  n  R 

4  0,?  70  0  PP  T  'i  r  <’)!_'  '*>:  >"*;?  "  .. 

4 o , ? « o n  r, n t n  40,19 

>4  R  .  ?  o  0  0  P*  T  T  <nL  U''J>  "  *  lit  " 

'40.700 0  r;n'Tr  4 o.7r 

'JO.  7  1  >0  PR  I  \  T  <  0 1  1 1 M  >  "  ■  \  T  R  " 

jo.7?'O0  f.nrn  ao.na 

I  1,  H'Vi  P  P  T  '  T  <  n  L  1 1 '  I  >  "  4  L  F  " 

40,  t  IP'  ',()  T  f)  10.78 
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MISSION 
of 

Rome  Air  Development  Center 

RAVC  plant,  and  executes  AeseaAch,  de.veZopme.nl,  test  and 
selected  acquisition  ptiogAams  In  suppoat  otf  Command,  ContAol 
CormanLe.ati.oni  and  Intelligence  (C3I)  activities.  Technical 
and  englneeAlng  suppoAt  utithln  OAeas  oh  technical  competence 
Is  provided  to  ESP  PAognam  O^lces  IPOs}  and  otheA  ESP 
elements.  The  principal  technical  mission  at teas  axe 
communications,  electfiomag netlc  guidance  and  control,  sua- 
velllanee  o{,  ground  and  aexospace  objects,  Intelligence  data 
collection  and  handling,  Inhonmatlon  system  technology, 
lonospheAlc  pAopagation,  solid  state  sciences,  mlcAOuiave 
physics  and  electxonic  Aellability,  maintainability  and 
compatibility. 
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